This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 
BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 
^ BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



1/2 s<— it 



PATENT ABSTRACTS OF JAPAN 



(1 DPublicatlon number : 07-254545 
(43)Date of publication of application : 03.10.1995 



(51)IntCI. 



H01L 21/027 
H01L 21/324 



(21) Application number : 06-043684 

(22) Date of filing : 1 5.03.1 994 



(71 Applicant : OKI ELECTRIC IND CO LTD 
(72)Inventor : SATO ISAO 



f 
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THEREFOR 

(57)Abstract: 

PURPOSE: To provide a heat treatment method for a 
semiconductor substrate and a device thereof which can 
perform temperature control with high accuracy in the 
case of heating or cooling a semiconductor substrate 
(semiconductor wafer). 

CONSTITUTION: In a heat treatment method for heating 
and cooling a semiconductor substrate, the heating or 
cooling temperature of a semiconductor wafer 12 can be 
controlled by placing the semiconductor wafer 1 2 in a 
long semiconductor substrate supporting pin 13a and 
lifting and descending the semiconductor substrate 
supporting pin 13a to bring it close to or apart from the 
heating or cooling part and adjusting the lifting and 
descending speed of the semiconductor substrate 
supporting pin 13a. 
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mmi:Vftm-^, ¥*#fiA4 i©#®a«tt, img* 
yi^- h 4 3 j^£<D&i*e$frfii&, MREKis^e^fii 
x a 4 i £ jni^^ u—h4 3i: ©ma^ 

BB^JcJ;^T^*D, JjnS^^U— h4 3"s&jfi-r«8* 
€r<&-5**. 9^©Jnf^^U— h4 3iC0raPB**l c 

[0 0 4 4] iCTft fiftfIA4 1*t2 0 0'C(D 

inm:/p— h 4 3 'v— j£©gsjfij£gTfi&ifi-r-5*£-f::^ 

HTSftlJU Lfcri*, «jfij*ffiRC/U0^P- h 4 3 ©Igjg 

4 i©jp^jis<£:#-sc:t*t-r^s. cr^s* 1 ?! 

A3d*K>4 2 a*t_t#U *i»iHA4 1 *tJnJ»^ 
V— h4 3'sgjaUTViSW, »S^«0raoDffinT?^ 
»#fIA4 1 fcflUSLTHSIW, *MM*»>XA4 1 tt 

@ssfi4 9fc^t)TeteiHite$i±e.tis. EiSsSia! 

tt, ^S^ftR^ifl^^U- h 4 3 (DmftUmiH— 
SCiotftSS^ 2 0~3 0rpmSS-M-»T* 

>>xa 4 i itmm^u— b4 3 <Dmftum.tH—&<Dm& 
nsctic&a. *8#!)ia4 i o^cagftic^o 

[0 0 4 5] dOJ;3fC, ¥^->XA^tT>SfSWa 



( 7 ) 



7-25454 5 



11 

v x a * Btt s -a-^*t ^ sftmar -s c t # pjfi t 

CO 0 4 6] fcfc. dOSISS^Ttt. ¥*#->XASJp 

10 

[0 0 4 7] 07 K^f «fc 31:, 51 tt^ftrjiA, 
5 2»4^#^XA*J*-&±lfS^fl:^XA^Jf tf> 
5 2aMt4#KSi, 5 31i#^^XA^kr> 

ic^rSibTTi6]^iciSS$n*:ia^yV'-h. 5 4tt# 

XA5 l<»MBi&3rm-rzz. 

[0.0 4 8] ^CT. ¥*#£XA5 1 ^irafgnTSlg . 
fc-, ^>)IA5 ltt¥8J#*XAlftji£* flg^fc 20 

T. ¥*g#tfXAj£J$e>5 2 aifcS^tl, 
KSb^-^fHUPgfiS 5 KioTWSnfc&f^-^ 
5 4lCct«9lS!ft^nS#»SB5 2©fifl:-)IA^ 
fcT>5 2 alC«fcoTJi#^*P,n, *i#DlA5 1« 

xA^tr>5 2 a(D±&mm* : E-*mW)-c&r)> m 

SMfctf x/\ 5 1 ©Sj5jgft*ejSicS^-rs 30 

[0 04 9] hi«iOtIH9¥##^ 
XA 5 1 SjtJD^l^- h 5 3 i<DMRSat 10c m<D&B 
*>S±#3-tt\ Jm^^lx-h 5 3<DMar^2 0 
i#fXAjj?li>5 2 a©±#3$&£ l cm/m 1 n 

nm<D-&mBtt ufc»^, f^^^iA 5 1 <9#ia 

&tt> U0^^-h5 3*^©iS[Ste^Sc, *f*lck 
«^it«&Rtf¥g#2XA 5 1 tjD&TV- h 5 3 
tCDi&S4DgH^{C«toTtfc*t)v Uam-JU—b 5 3^8 40 

mm< 1 cmoeiTu ¥g#.}xA 5 1 0 

[0 0 5 0] CCTtt. ^«JXA5 1*t2 0 0i:O 
Dn^yu-h 5 3^-^©SSifi^ffiT«ifiT-5»-&fcO 
i8iSjtglRt«ni&>^- h53 <DWC& 

iO&itffiSfi* ddT. ¥i»#*XA5 

l*t. ¥«#£XA3£#tr>5 2 alCfcoT^Snx 
^SIW, ^5*9, *»«£«5XA^tr>5 2 a**±# 50 



12 



U *i#>5XA5 l^JnUft^^-h 5 3^ifib-C«,i 
£ffl> &5Wij5rS©&KT¥&#OXA5 l£«j^U 
TVUM, i©#ifti>iASj$b:>5 2 aOSfcSglcifc 
0#lt&nfc^«»5 9#, *i»#tfXA5 10D3g®t 
te®frZZ\t\Zl3.K>. ¥£#*xa5 lOMIfc^S 
ig^ethSST^actKfts. ¥##SXA£*?fc!>5 
2 a5fe«8lC©0#lt5|^«M5 9 tUTli, SMffi^iiSa? 

xa 5 l^^assn^isfc. ^^oia5 i<Dm.m 

¥»#^IA^i;>5 2 a £*g$lcs9:W\ 
TtCiRktt&S 9 *RW\ *^!>XA5 1 COlrtl*^ 

[0 0 5 1] CO«fc51w, ¥£#^XA;£i$fc:>©$fcSg 

k, ¥-mfto*/\Mmmmme>®nzt*ffiz.%&5iz:is 

¥&#*XA3-#lf>K£3¥&#tfXA^8!> 
f 2&tf#mni»*<D¥ig«:<}xAa«o!)£fl;£, mz\& 

m&~c_«rmt-zztwi>]m}zfci). xajkmq,9 
&&mm\zft5 z.tw»im£f£z. ft*. z<nmmm~e 
\**mftV*;\*lja®i-rz>m&\z-z>\,*T%iWVtt&. & 
wtz> «-& £o *> ^tiiffl-e€ * z. t \*w m 

*• 

[0 0 5 2] ^1C> *%^CD,m6 0HJfi^Jlt-PliTltt?g 
0 8tt*fg^©^6WSIliS^|$^-r#^^XA 

6 1 tt¥«#?XA£iDmTSlmg&7V- K 6 2 
*#9XA. 6 3 itmmzfU- h61 *»ilbT¥^#: 
#XA6 2 4jtS±tf3^XA;£J3ffc:>6 3 a*tf5 
#P*gB, 6 4ttJ:<D#|$g«6 3 4>K»%-:?, 6 5 

ttciwigi&^-^^iffliga, 6 6 \s.mm?v- hen; 

[0 0 5 3]-e:t, #*#i7IA6 2*iD^LT^e 
f^'?XA6 2im^X 
Ai»i£» (0^7ib) Ciot, ¥**9xA£ttb;> 
6 3 a<D±»Cg€f, ¥^^XA^lf>6 3 a**-r 
*#^S 6 3 £SK«rr SIBi!)^-^ 6 4 *»fp$ia-i 
CtlckD. ¥3*tt9XA£tttf>6 3 a*TP*^-a-« 
^ilcj;0^#^XA6 2STi^$ii-> fi^fXA 
6 2SD0^^l^-h6 1 »Cjg^lt-5J:tlC<fct)T, 
*fXA6 2*3SB^e.D0l?ft$1±-5J:tdtT€-5. 

[0 0 5 4] CiT. f^!)XA3£j$e>6 3a0T 

sim^y i^- k 6 1 ^<D*m#ox./\ 6 2 ©^iaai!* 

ttSlcia^-r* c t*tT#, 8SfiK:#-5¥i§#SxA6 
2<DJn^iiS*«iticiS3£-rsj:i^-c^*. tn^i^ 

- h 6 1 TOHD^J»7«, ¥»ftflA5»K> 6 3a 
tt»faojSS-C±#b, ^««:^XA6 2ttU0lSiyU- 
h6 1*&M*U 3bPS**t»T-T*iltfc^*. 
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[0 0 5 5] *WF9XAX*e>6 3 att, 

lx- h 6 6 ^¥&#«}XA 6 2 *3fS<DaST8 

3<3»&T##$it£ ^^U-h6 6 

iD^y U— h 6 1 t^^l/- h 6 6 CDtfWttSTS* 
¥&#->XAiSfflAteBK:¥&#'5XA6 2 

asm-r-s. jn$*:/i/- b 6 i twi/- n 6 6 io 

[0 0 5 6] mZ.it, *»#^IA6 2^®Kl^7. h 

Sft^IA 62$2 0 0~2 5 0 'C~V&.fttaf&VT . ¥ 
##<>XA6 2<DtgSCD*#^£|ife£TS. ^<Z>&, # 

20 

[0057] z.co&o\z. m^zru-ht^m-^u-h 

X AJ» tT > © ±#T^© J; o T^toS -f V 

HDl!(i:¥^i)iA^©J: 5 2 a^^^MS 

*itS»SfcS^S-r-5C -5. Lfc*bT. ¥ 

^ x /\m.m3k \z <fc & <> x a cd^s&^ic «t 3 ¥ 
^iA©g«aMj&ttiMitft<s» )> ^ 

tat-?^, ¥^»>xACDiaaji«ci[Bj±Rcjc«^tt© 30 

[0 0 5 8] fc*3, Cl(0*igjJijT«» io&rTV-htfc 

f*iT2>&su®<et\z-o^Th, mmzmm-?zzz.t\t 
gua-e&s. &*. *ftw\z±®mtem\z®Lm2tiz<b 

[0 0 5 9] 40 



m<D&Mts.ljaf& • #»&&T¥&#£xA£iQ& • ^ 
[HM©ffl*^iJi^] 

[0 2] «©^^^lAOMlill©lD^l — 
h^©«ll(S«l^0T»-5. 

[0 3] «£*«)¥^^xAco^i!ia^coini^yp- 

[04] *^^CD^2©*Jg^J**-r¥^#:'>XAO^ 

[0 5] *&m<n&3<Dmmm*7K-t*m&v^/\<?>m 

[0 61 .^^CD^^COllJfi^il^-r^^^X/NODl^ 

[0 7] *&w<Dnse>nmm*7K-r*mftyx.;\<ni& 

[0 8] #^CD|g6<^^&*T¥^#?XACDf?& 
[flF^<Z>gft9n 

1 1, 2 1, 3 3. 4 3. 5 3, 6 1 Jn^^i h 

1 2, 2 2, 3 1, 4 1, 5 1, 6 2 ^i&tttfXA 

13, 23, 32, 42, 52, 63 

13a, 23a, 3 2a, 42a, 52a, 63a 
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1 4, 2 4, 3 4, 44, 54, 6 4 mM*— ? 

1 5. 2 5. 3 5. 4 5. 5 5, 6 5 MWl^-^m 
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